Abstract: Recent linguistic studies on perception have focused mainly on verbs referring to the dominant visual and auditory modalities, (e.g., English see/look and hear/listen) and have largely ignored the minor verbs. The present paper seeks to fill this gap by comparing the complex semantics of the cognate verbs sentir(e) in three Romance languages, namely Spanish, French and Italian. Since the objective study of semantics is a problematic issue, we pay special attention to methodological problems and opt for a "combined corpus approach" involving both a translation corpus and comparable data. Evidence from both corpora indicates that, notwithstanding the fact that the rich polysemy of the three verbs partly coincides, each individual verb has undergone semantic specializations differentiating the morphological cognates.
Introduction
Over the last two decades, the number of studies of perception verbs in various languages has increased exponentially (cf. for instance Viberg 2001 Viberg , 2005 Viberg , 2008 Enghels 2007; Hanegreefs 2008; Vesterinen 2010 among many others) . This rich bibliography clearly reflects the enormous attraction this verbal category exerts on linguists. This attraction should not, of course, be surprising, not only because the phenomenon of perception itself is a fundamental cognitive process to all living beings but also because, since "people use language primarily to talk about the world they perceive" (Miller and Johnson-Laird 1976: 119) , language and perception are closely related. Hence questions such as "what does the grammatical structure of natural language reveal about the nature of perception and cognition" (Jackendoff 1983: 3) .
However, on closer inspection it turns out that the degree of attention paid to the different categories of perception verbs is remarkably disproportional. The great majority of analyses address themselves to visual perception verbs (such as English to see and to look), occasionally in comparison with those of auditory perception (such as English to hear and to listen). Only rarely does one find studies on verbs of inferior perception modalities like olfaction (cf. Ibarretxe 1999; Fernández Jaén 2006a), taste or touch. To put it another way, "les verbes de perception visuelle se profilent comme les prototypes de la classe sémantique de la perception et servent de modèle à la description des autres verbes de perception" [verbs of visual perception emerge as the prototypes of the semantic class of perception and serve as a model for the description of the other verbs of perception] (Enghels 2007: 5) . Once again, this tendency can be explained cognitively: the supremacy of studies of visual -and to a lesser extent auditory -perception correlates with the fact that these dominant perception modalities act in our Western culture as primary sources of objective information (Viberg 1984: 136; Sweetser 1990: 38) . Moreover these verbs occur in a wide range of possible semantic and syntactic contexts, as opposed to other verbs whose cognitive poverty results in a simpler -hence somehow less interesting -profile.
Within the spectrum of perception verbs in the Romance languages, sentir(e) 'to feel' constitutes a special case. On the one hand, it certainly does not belong to the category of extensively studied verbs -with much effort we were able to find some mention of it in Franckel and Lebaud 1995 and Dupas 1997 , as well as two rather superficial analyses (Badynska-Lipowczan 1996; Valentim 2002) . But on the other hand, as will be demonstrated throughout this article, it can hardly be defined as a verb with a poor semantic-syntactic profile. 1 Hence the main objective of this study, which is to contribute to the description of the semantics of the minor perception verbs in the Romance languages, by focusing on sentir(e) in Spanish, French and Italian. 2 These verbs share the same Latin etymology, namely sentīre, and are still perfect morphological cognates today. 3 Consequently, the question arises as to whether this morphological similarity entails a semantic equivalence, and thus, whether the verbs sentir(e) in present day Spanish, French and Italian can be defined as crosslinguistic correspondents.
The outline of this paper is as follows: Section 2 shows how a lexicographic study of these verbs can give a first indication of the tertium comparationis but is not sufficient to answer the question of semantic equivalence. Section 3 situates this article within the larger domain of empirical approaches in semantics and further justifies the nature of the data that is used. Consequently, in Section 4 we turn to the analysis of a translation corpus, thus applying mutual correspondence analysis, a method allowing the detection of how a particular meaning is expressed in different languages. Finally, Section 5 gives the results of the study of a comparable corpus and leads to a further refinement of the description of patterns of polysemy of sentir(e) in the three Romance languages.
In search of the tertium comparationis
This article makes use of the notions of equivalence, correspondence, and tertium comparationis. These notions are not undisputed. Meanings and linguistic items in different languages have often been compared, "even though the common ground on which to compare the semantic systems, i.e., their tertium comparationis, has never been uncontroversially settled." (Lewandowska-Tomaszcyk 1999: 53) . We agree with the views of Altenberg and Granger (2002: 16) and Divjak (2010a) that complete correspondence or complete overlapping polysemy of Therefore, it should be clear from the outset that the notion of semantics as used in the present article refers to the tradition of cognitive semantics as opposed to other theoretical currents in lexical semantics, viz. historical-philological, structuralism, generativist or neostructuralist semantics (cf. Geeraerts 2010b for a comprehensive overview of the main theoretical trends in lexical semantics). 3 This is in contrast to other verbs which share the same etymology but, nevertheless, have a rather different morphology in their actual forms, such as habēre vs. avoir (French), haber (Spanish) and avere (Italian) or clamāre v. clamer (French), llamar (Spanish) and chiamare (Italian). This perfect formal equivalence is what distinguishes our study from other contrastive lexical studies, such as that of Lewandowska-Tomaszcyk (1999) , who compares English persuade with its polish equivalents, or Viberg (2002 Viberg ( , 2005 Viberg ( , 2008 , who compares the primary, but morphologically different, equivalents of causative verbs and mental verbs in genetically closely related languages such as Swedish, English and German. Viberg's (1999) study on Swedish gå and English go presents a similar starting point of formal equivalence. crosslinguistic equivalents is very rare in natural language. Therefore, it would not be realistic to try to proceed from a tertium comparationis based on the idea of exact identity in meaning of crosslinguistic items. Rather, contrastive lexical studies should start from an assumed similarity. Sentir(e) has been defined as a general perception verb in all three languages and it is this classification which constitutes the tertium comparationis at its most basic level. Thus, as a starting point the notions of equivalence and correspondence refer mainly to the formal identity between the three verbs as well as to this basic semantic similarity.
Although the present study is not a lexicographic one, a first step in order to identify the degree of equivalence of the verbs sentir(e) is the study of how their semantics has been defined by various dictionaries in the three languages concerned. 4 At first glance it becomes clear that the dictionaries list a large and quite unorganized inventory of definitions for the verb sentir(e), without distinguishing between major and minor meanings or more or less related meanings. The semantic complexity of the entries can be described by considering the wide range of verbs used to paraphrase sentir(e), the numerous possible objects of these verbs and the particular modalities linked to the verb.
First of all, the dictionaries in all three languages put forward a wide range of verbs paraphrasing the meaning of sentir(e). Among these alternatives, it is possible to distinguish verbs referring to acts of perception (e.g., percibir 'to perceive'), verbs of cognition (e.g., croire 'to believe'), adding in some cases the idea of intuition (sospechar 'to suspect'), and verbs of sentiment (e.g., lamentar 'to regret'; entristecerse 'to sadden'). In accordance with this heterogeneous set of verb classes, the semantic nature of the objects observed is also strikingly diverse. They involve sensations (with or without mention of the five senses), abstract stimuli (l'importanza 'the importance') and a physical, mental or affective state (sed 'thirst', pitié 'pity'). Finally, some definitions add specific modalities to the description of the verb (e.g., in Spanish normalmente referido al oído o al tacto, más raro al gusto o al olfato y nunca para la vista 'referring normally to the sense of hearing or touch, rarely to the sense of taste and smell and never to vision'). Thus, as becomes clear from this brief lexicological comparison, the verbs sentir(e) cover a wide range of meanings that can be linked to different semantic verb classes which appear in all three languages.
However, the comparison also reveals a number of subtle but significant divergences. One of the possible senses of the Spanish verb is auditory, whereas Le nouveau petit Robert (2008) is explicit that the verb "ne s'emploie pas pour les sensations auditives" [not used for auditory sensations]. French, in fact, seems to prefer the olfactory meaning of sentir. The Diccionario del español actual (1999) also explicitly refers to meanings of negative sentiment (with the expression lo siento 'I'm sorry'), which do not figure in the French or Italian dictionaries. Italian sentire stands out in that it seems to have developed the sense of hearing to the extent that it can denote not only the passive but also the active meaning of this sense (as in English 'to listen'). In addition, there are a considerable number of definitions in Italian without an equivalent in the other two dictionaries, such as consultare un medico 'consult a doctor' and the discourse marker senti 'listen'.
In sum, this lexicographic study reveals that although at a coarse-grained level of analysis the verbs sentir(e) in the three Romance languages may have some meanings in common, each of them seems to exhibit several languagespecific features and uses. However, a lexicographic analysis has some drawbacks. In particular, the information provided by the dictionaries does not allow us to measure the precise extent to which the verbs differ in these languages; that is to say, whether they relate more closely to each other in some specific domains than they do in others. It is precisely this type of limitation of the introspective lexicographic analysis that indicates the desirability of employing other methodologies. The empirical studies described in this article will allow us to refine the initial assumption of semantic similarity.
Methodology: towards an empirical approach in (contrastive) semantics
The main objective of this paper is to contribute to the study of the semantics of perception verbs. Special attention needs to be paid to the methodology by which this can be achieved. In the last few decades, linguistics in general and contrastive linguistics in particular, has experienced a significant shift from intuitionbased approaches towards the use of corpora and empirical methods. Not only have corpora proven useful for quantitative studies of morphosyntactic aspects of languages, but also within the field of semantics, several authors have recently argued the necessity of pursuing more empirical methods (cf. among others Gibbs 2007; González-Márquez et al. 2007; Divjak 2010a Divjak , 2010b Geeraerts 2010a; Glynn and Fischer 2010; Stefanowitsch 2010; Glynn and Robinson in press Glynn (2010b: 90) points out, the application of such empirical methods to the study of semantics is not straightforward. When applied to semantics, the oft-cited main advantage of corpus linguistics -namely the possibility of quantifying results -raises two questions. First, how can meaning -as an intrinsically subjective and non-observable phenomenon -be investigated by means of quantitative methods? And second, why should we do so anyway? Concerning the former question, the use of corpora for semantic research involves a number of methodological difficulties: there are various means of gathering data, different ways of analyzing data, and a considerable gamut of quantitative methods for assessing the results of the analyses (Glynn 2010a) . 5 With respect to the latter question, Glynn (2010b) argues that quantification permits verification and therefore also the testing of hypotheses. In other words, quantitative methods facilitate the empirical cycle of proposing hypotheses and testing them.
The empirical turn, as it has been called by Geeraerts (2006) , was originally centered on monolingual corpora, but recent bibliographies reveal that the number of contrastive studies based on parallel and comparable corpora is undoubtedly on the rise. 6 However, while the use of comparable corpora seems to be generally accepted in linguistic research, this has certainly not always been the case for translated corpora. Aijmer and Altenberg (1996:12) were among the first to make explicit the possibilities of using parallel corpora for linguistic studies. They claim that these data (a) give new insights into the languages compared, (b) can be used for a range of contrastive purposes which augment our knowledge of language-specific or typological differences, and (c) illuminate differences between source texts and translations. Several authors such as Dyvik (1998 Dyvik ( , 2005 , Johansson (1998) , Viberg (1999 Viberg ( , 2002 Viberg ( , 2005 , Salkie (2002) , Noël (2003) , Santos (2008) among many 5 The recent publications of different volumes with the explicit purpose of establishing the foundations for empirical investigation testify to the rising importance dedicated to these questions (e.g., Gries 2006; González-Márquez et al. 2007; Glynn and Fischer 2010; Glynn and Robinson in press) . 6 The notions of comparable , parallel and translation corpus have received different interpretations (cf. Granger 2003; Noël 2003: 781; McEnery and Xiao 2008: 19-20) . In this paper parallel corpus is used as a synonym of translated or translation corpus and refers to a number of source texts and their translations in one (bilingual) or more (multilingual) languages, whereas a comparable corpus contains a number of texts that are collected using the same criteria of representativeness (such as genre, period, etc.) but that are not translations of each other.
others have been concerned with the question of what the study of translation may teach us about semantics. In fact parallel corpora are seen as a solution to the problem of analyzing non-observable and hardly operationalizable phenomena such as meaning. These authors all support an approach to translation which views it as a kind of annotation of what the source texts mean, since what translators actually do is evaluate the interpretation of linguistic elements of the source language in a certain context and try to recreate the same interpretational possibilities in a target language (TL).
However, the use of translations as a source for linguistic studies has not always gone undisputed. Noël (2003:779) , for instance, notes the risk that a translation only represents one individual's introspection and that "one is testing the performance of the translator rather than comparing languages [. . .] or that one is contrasting ordinary language with translated language, which might well have regularities of its own [. . .]". In fact, the most frequently cited problem of turning towards this type of empirical data is so-called translationese (McEnery and Xiao 2008: 22-23) ; that is, "how can we be sure that, while transposing the source-text, the translators were not consciously or unconsciously influenced by the sourcelanguage?" (Van Hoecke and Goyens 1990:124) . Empirical evidence has been supplied (for instance by Johansson 1998:13-15) to show that the effect of the original language on the target language is real and that translated language is often characterized by simplification and normalization. This is why more recently, linguists (e.g., Viberg 1999 Viberg , 2002 Viberg , 2005 Altenberg and Granger 2002; Gilquin 2008; McEnery and Xiao 2008; Mortier and Degand 2009; Vanderschueren 2010 ) have argued in favor of a combination of parallel and comparable corpora, where these two are considered as complementary sources of crosslinguistic data. 7 It is precisely this method which is applied below.
In what follows we first turn to a self-compiled multilingual translation corpus as a heuristic for discovering the potential meaning the verbs sentir(e) in each individual language (case study 1). One of the many possible advantages that translation corpora appear to offer is that they can be of great value regarding the problem of the tertium comparationis. Translated texts are supposed to share a common meaning, which assures the linguist that he is comparing similar semantic contexts (Divjak 2010b) . Second, the study of a comparable corpus of 500 instances of the verb in each language allows us to investigate whether the 7 For a more detailed discussion of the advantages and disadvantages each corpus type offers, see for instance Altenberg and Granger (2002) and Mortier and Degand (2009) . This combined corpus approach is not new; a major characteristic of the English-Norwegian Parallel Corpus (ENPC) and English-Swedish Parallel Corpus (ESPC) is that they contain originals in both languages that could additionally be compared to translations in both directions.
conclusions reached on the basis of the translation corpus can be invalidated or reinforced (case study 2). This leads naturally to a further refinement of the description of the semantic equivalences and differences between the three morphologically cognate verbs.
4 Case study 1: Sentir(e) SP/IT/FR , mutual correspondence in a translated corpus?
Methodology
The data used to investigate the degree of equivalence between sentir(e) in Spanish, French and Italian come from a sizeable, manually aligned and annotated parallel corpus consisting of six fiction texts and their translations in the three languages. The way this corpus has been compiled and handled deserves some additional comment. In the first place, the primary concern has been to maximally limit the effects of the above-mentioned translationese, especially since this phenomenon has been reported to be particularly frequent between sister languages (Vanderschueren 2010: 95) , as in the case of Spanish, French and Italian. Moreover, sentir SP , sentire IT and sentir FR are also perfect morphological cognates, which considerably increases the risks of simply transferring a lexeme from one language to another. Therefore, we selected source texts written in non-Romance languages such as English and Swedish and instead of comparing original texts and their translations across languages, translations of the same original texts are compared. However, since this kind of multilingual corpus for the Romance languages does not yet exist, it had to be compiled using source texts that have been translated into all three languages. Table 1 lists the translated texts as well as the number of words they contain. 8
8 See also the bibliography of the present paper for more detailed information. During the compilation of the corpus, it soon became clear that what has been translated varies with the particular language. It seems to be most difficult to find translated texts in Italian. Note that, given that the objective of this study is not primarily to contribute to the study of translations, we did not a priori take into account the quality of the individual translations. It should also be mentioned that the requisite of working with contemporary texts translated into several languages often results in the use of translations of bestsellers, whose quality is hard to define. One could also argue that six different texts do not necessarily guarantee a sufficient representativeness of the translation data, in contrast to, for instance, the ENPC and ESPC, which combine extracts from a higher number of novels with their translations. However, we would like to stress that the translation corpus serves as a heuristic to determine the semantic extensions that the To put it another way, we examine how, on an independent basis, Spanish, Italian and French translators react when confronted with the same semantic data in the source text.
More precisely, the occurrences of sentir(e) had to be extracted from this database and manually matched with the corresponding contexts in the other two languages. This method had to be repeated three times, taking as a starting point sentir SP , sentire IT or sentir FR in each case. In order to explore how the same semantic context possibly conveyed by sentir(e) is expressed in the three lanverbs can undergo in the three languages, but that the detailed description of the differences and equivalences is based on an independent highly representative corpus of 1500 tokens. Finally, we consider the method of comparing translations to be especially suitable for morphological cognates, without claiming that the comparison with translated texts without explicit comparison of the source text should be recommended as a general method. The selection of the kind of corpus data should always take into account the research question and the pursued objective. This strategy of examining mutual correspondences between each pair of languages has to be conducted three times: (1) SP/FR and FR/SP, (2) SP/IT and IT/SP, (3) FR/IT and IT/FR. To some extent, this procedure could be considered a variation on the semantic mirrors method as developed by Dyvik (2005) , which consists mainly of collecting the translations in language 1 of the translations in language 2 of a particular word in language 1 in order to obtain corresponding semantic fields in two languages. There are also similarities between MTCA and the method of translation and back translation, as applied for instance by Gilquin (2008) and Mortier and Degand (2009) , to determine how a particular word or construction tends to be translated and, through back translation, what it corresponds to in the source language. However, there are three main differences between these methodologies and the one used in this study: -MTCA does not establish mirrors between a source text and its translations but between two or more different translations of the same source texts, as explained above; -since the MTCA method is not applied to establish semantic fields but to compare crosslinguistic items, it only creates the semantic mirror of one word, in this case of sentir TL1 , sentir TL2 and sentire TL3 ; -MTCA is suitable not only for bilingual but also for multilingual research, as will be shown further on.
9 Note that Correspondence Analysis does not refer to the multivariate statistical technique often performed in linguistic studies but to the analysis of the degree of correspondence between two or more languages as to their translations of an original semantic context. In this perspective, it should be mentioned that the notion of Mutual Correspondence has already been used by Altenberg (1999) to refer to the degree of equivalence in a bidirectional translation corpus, as becomes clear from the following description: "If an item x in a language A is always translated by y in language B and, conversely, item y in language B is always translated by x in language A, they will have a mutual correspondence of 100% If they are never translated by each other their mutual correspondence will be 0%. In other words, the higher the mutual correspondence value is, the greater the equivalence between the compared items is likely to be" (Altenberg and Granger 2002: 18) .
Results and discussion
The extraction of all the occurrences of sentir(e) in the three languages left us with 479 examples in Spanish (= target language 1), 371 in French (= target language 2) and 1041 in Italian (= target language 3). 10 According to these numbers, it is clear that the verb is most frequently used in Italian, a fact which is confirmed (indeed, emphasized) when we count the occurrences per 100000 words: -SP: 479/828400 ~ 57.8/100000 -FR: 371/840900 ~ 44.1/100000 -IT: 1041/772800 ~ 134.7/100000
To put it another way, it seems that a larger number of semantic contexts more frequently yield sentire in Italian than they do in Spanish or French. Moreover, only 58 cases of perfect matches between TL 1 , TL 2 and TL 3 were detected, almost all situated within the domain of general, non-specified perception:
(1) a. These preliminary observations confirm the results of previously conducted studies on cognate or functionally similar verb pairs whose correspondence in translation corpora tend to be surprisingly low (see for instance Viberg (1999) or Altenberg and Granger [2002] ). In the remainder of this article we examine the extent to which this phenomenon could be explained by a possible diverging polysemy and different meaning extensions that the verbs tend to develop in different languages. The translation corpus does provide us with some initial quantitative data as to the degree of correspondence between the three verbs. A closer look at how the occurrences of sentir(e) in a particular TL are rendered in the other two TLs reveals very quickly that the equivalents fall into five categories, namely (1) a perfect match with sentir(e), and for French its derived verb ressentir, (2) perception verbs other than sentir(e), (3) cognitive verbs, (4) verbs referring to emotion, and finally (5) what could be called cases of zero correspondence, which go beyond simple lexical correspondence involving some restructuring of the clause. 11 In what follows the MTCA method systematically maps out the equivalents of sentir(e) in a particular TL, in search of the different meanings it can convey and their frequency in each language. The results are presented in three groups, taking the verb in each language as a starting point for comparison with its cognates in the other two languages.
To begin with, Table 2 provides a quantitative overview of how the Italian and French translators react to the semantic contexts where the Spanish translators opt for the verb sentir.
It immediately becomes clear that the proportion of matched cases with French (26.3%) and Italian (26.9%) is essentially equal, except when the translations by the derived verb ressentir (7.3%) are also taken into account. In fact, it emerges from the corpus that in French sentir competes with ressentir, especially when the stimulus refers to an abstract concept such as la bonheur 'happiness', la crainte 'fear' etc. (see Example 2). Secondly, both languages can resort to other perception verbs such as éprouver or provare 'to experience' when Spanish uses sentir (3-4):
(2) a. Había comenzado a sentir una punzada de miedo cada vez que mencionaban a Quien-tú-sabes.
(HPPF-SP: 108)
11 In the description of our results we focus mainly on syntactically congruent matches (that is, through a verbal expression) and will not go into detail about the cases of zero correspondence (Johansson 2002) or inventive translations (Salkie 2002) The rather high amount of cases of zero correspondence should not be surprising, given the literary nature of the compiled corpus and the consequently potentially high number of inventive translations, as indicated by Johansson (1998 Johansson ( , 2002 12 It is not within the scope of this article to resort to advanced statistical techniques. The only measure provided is the result of the well-known Chi-square test, which in this case is significant, indicating that the differences between the languages cannot be attributed to chance. For an application of highly developed statistical techniques to the results of a parallel corpus analysis, see for instance Divjak (2010b) . ' (24/38) and to a lesser extent ver 'to see' (1/38) and percibir 'to perceive' (10/38), which could indicate that sentir SP is not the most suitable verb to express olfactory perception (7). Half of the Italian perception counterparts are also situated within this domain (annusare 'smell', profumare 'to scent', puzzare 'to stink') (7c), next to vedere 'to see' (3/36) and percipere 'to perceive' (8/36) (8): (7) The final part of the mutual translation correspondence analysis of sentir is summarized in Table 4 , which gives a survey of the Spanish and French correspondents of sentire IT . It is clear that the image we get when taking the Italian verb as a starting point is of a quite different nature, in that the number of perfect matches in Spanish and French is much lower but comparable in both languages. However, once again the distance between Italian sentire and its French counterpart (15.9% 
Conclusions
Mutual Translation Correspondence Analysis proved to be especially suitable for the study of the degree of equivalence of cognate verbs in two or more closely related languages. As pointed out before, given that the compared translated texts share a common meaning, we were sure to compare similar semantic contexts. By noting that the equivalents of sentir(e) in all three languages fall into the same categories, the possible meanings have been defined more precisely. Moreover, the comparison between the three languages revealed a number of interesting conclusions as to the behavior of the verbs sentir(e) vis-à-vis these contexts. In the first place, since the possible meaning categories have been observed in different proportions, it remains clear that the notion of perfect semantic equivalence cannot be supported, as had already been suggested by the lexicographic analysis. The use of sentir in one language rarely corresponds to its congruent verb in another language, as the low degree of perfect mutual translation shows. Although some uses tend to coincide, the verbs in each language seem to display a particular behavior. To sum up: -sentire IT seems to display a rather different profile; sentir SP and sentir FR seem to match up more frequently with each other; -sentir SP conveys the unique meaning of regret not once observed for its counterparts in the other two languages; -sentir FR seems to be least reluctant to contexts describing cognitive processes; -the meaning of auditory perception clearly dominates the semantics of sentire IT and seems to be much less frequent for sentir SP and sentir FR .
In short, these observations further weaken the idea of perfect equivalence and provide us with valuable information about possible semantic differentiation of the individual lexemes. However, a translation corpus does not seem to be the best foundation on which to build a hypothesis about the impact and spread of these preferences. Therefore we now turn to the analysis of a wide comparable corpus.
5 Case study 2: degree of equivalence of sentir(e) SP/IT/FR in a comparable corpus
Methodology
In order to assess the viability and usefulness of parallel corpora for the substantiation of semantic claims and, more precisely, for the operationalization of (introspective) hypotheses concerning the semantics of crosslinguistic equivalents, a monolingual corpus needed to be compiled for the three languages. To this end, 1500 occurrences of the verb sentir(e) were retrieved -500 per language -half of which were drawn from literature and the other half from the press. 14 These comparable data were then subjected to a fine-grained qualitative analysis. That is, all the occurrences were manually analyzed and annotated for the semantic categories lurking in the dictionaries and hinted at with more precision by the analysis of the parallel corpus (cf. Sections 2-4 above).
For the sake of clarity, the semantic categories for which the data were annotated are repeated below: 1. general physical perception 2. specific modality of perception (hearing, taste, vision, touch, smell) 3. emotional perception 4. cognitive perception Following Glynn (2010c) and Zeschel (2010) , secondary annotation was employed in order to enhance the reliability of the analysis. As one of the main advantages of empirical research is precisely the possibility of repeating the analysis on the same data set, all the occurrences were coded independently by two linguists. Subsequently, inter-coder agreement was calculated to evaluate the accuracy of the judgments. To determine the degree of this inter-coder agreement, Cohen's Kappa was employed (Cohen 1960) . As this takes into account the expected chance agreement, it is generally considered to be a more powerful measure than simple percentage agreement calculation. As a rule of thumb, if the coders are in total agreement then κ = 1. If there is no agreement other than what would be expected by chance, κ = 0. In general, a kappa of 0.7 or higher indicates a promising inter-coder agreement. 15 The inter-coder agreement on sense classification for the verb sentir(e) in the three languages was approaching 1 (κ = 0.80784437), which is very high. In the following section, we focus mainly on the results of this classification. 16 The presentation of the findings is organized according to the 14 Note that, as was the case for the availability of translations, the availability of representative and varied corpora differs considerably from language to language. While the Spanish data bank CREA contains both fiction and journalistic data, the French literary database FRANTEXT needed to be complemented by data from the newspaper Le Monde . For Italian, data sparseness turned out to be an even thornier problem, which explains our decision to supplement the journalistic database ( Il Corriere della Sera, CdS ) with data drawn from two novels (cf. bibliography). 15 More specifically, the strength of agreement is interpreted as follows: < 0.2 = poor; > 0.2 ≤ 0.4 = fair; > 0.4 ≤ 0.6 = moderate; > 0.6 ≤ 0.8 = substantial; > 0.8 ≤ 1 = very good. 16 It needs to be stressed, however, that the methodology adopted here does not aspire to compete with other recent valuable approaches to semantics, such as collocation or collostructional analyses, behavioral profile analysis, semantic maps, and many others. On the contrary, sharing the same aim of investigating semantics on an empirical and objective basis, the present study offers a methodological approach to operationalizing this aim. main typological similarities and contrasts between the languages from both a quantitative and a qualitative perspective. Table 5 shows the frequencies of the different verb senses for each language. It is striking that although all the basic semantic clusters are present in all three languages, their distribution diverges considerably from language to language. 17 This observation leads to a basic question: how can we interpret these clear frequency differences between the three languages? An additional question is provoked by the category coder disagreement, which includes not only cases of actual coder disagreement (see Section 5.1 above) but also instances of the verb which defy assignment to one of the four categories: what are these cases in the coder disagreement category? In what follows, these questions are addressed both intra-and inter-linguistically.
Results and discussion
17 Indeed, the calculation of the Pearson residuals allowing the identification of the cells most responsible for the significant result corroborates these language-specific preferences. In general, if a Pearson residual in a cell is positive, then the observed frequency in that cell is greater than the expected frequency in that cell, but if the Pearson residual in a cell is negative, then the observed frequency is less than the expected frequency. The more the Pearson residual deviates from 0, the stronger that effect (cf. Gries in press). In this case, the strongest effect is the preference for the emotional meaning in Spanish (residual 16,301), followed by the prominence of the specific perception modality in Italian (residual 14,959) and the preference for cognitive perception in French (residual 10,565). The effect size for Table 5 is 0.574. 
Semantic specializations
Although to a certain extent the basic meanings are present in the three languages, some clear differences arise concerning their respective frequencies.
To begin with, it can be noticed that in Spanish, French and Italian the verb sentir(e) often refers to a general act of perception or bodily sensation, without specification of a particular modality: (11) 'The old man, however, in a sense is forced to drink, because he always feels too late the stimulus of thirst, and more than others he risks dehydration.' (CdS: 18/07/2010) Nevertheless, judging by the relatively small proportion of occurrences in each of the languages (resp. 11%, 17.6% and 11.8%), this category does not seem to be especially salient in any of them. Emotional perception, by contrast, clearly predominates in the Spanish corpus (resp. 62.6% v. 5% in the French and 9.4% in the Italian). This group includes the recurrent collocations of the verb with an abstract noun referring to a particular state of mind or emotion, such as miedo 'fear', amor 'love', ternura 'affection': (12) Darse cuenta de esto le sirvió a Indalecio para sentir cierta ternura, inédita hasta entonces, por aquella chica rica [. . .] . 'Realizing this matter helped Indalecio to feel a certain affection, hitherto unnoticed, for that rich girl [. . .] . ' (CREA: Pombo, A., 2004) As with its use for the expression of general bodily sensations (Example 11), sentences such as 'to feel fear' and 'to feel love', describe an emotion as experienced from within by the subject and therefore, they can be referred to as internal perception as opposed to external or sensory perception triggered by objects and events outside the body (cf. Viberg 2005:129) . 18 Related to this category of internal perception are the cases of negative sentiment in which sentir adopts the specific meaning of lamentar 'to deplore', both in its plain verbal use (13a) and in the regular expression lo siento 'I'm sorry' (13b): (13) In addition to its apologetic meaning (13a)-(13b), the semantics of this expression lo siento even seems to extend towards the so-called social emotions (cf. Damasio 2003: 43-45) , when it functions as a kind of adversative marker announcing a negative or contrary opinion to that of the interlocutor (14). Parallel with discourse markers such as in fact, this particular use of lo siento can thus be described in terms of (counter)expectation and adversativity based on the idea that "speakers, for various reasons, explicitly position themselves and their utterances vis-à-vis expectations raised by preceding discourse or by background knowledge" (Mortier and Degand 2009: 303 A preliminary diachronic corpus study of the evolution of the emotional meaning of the Spanish verb sentir has shown that there is clear morphosyntactic evidence correlating with this semantic-pragmatic change that might account for an analysis in terms of grammaticalization and (inter)subjectification, as formulated in Company Company (2004), namely loss of syntactic capacities and fixation of the form (tendency towards the use of the first person singular in the simple present), widening of the predicational scope and autonomy of predication (movement to the leftmost or rightmost position of the sentence functioning as an autonomous proposition that has scope over the whole speech act). 19 The cognitive pole of the verb seems to be elaborated most thoroughly in French (resp. 39.8% v. 11.6% in the Spanish and 6% in the Italian). As example (15a) shows, the meaning of sentir approximates to that of se rendre compte 'to realize', savoir 'to know' or penser 'to think'. Very often within this category, a subtle subjective aspect is added to the verb, pointing rather to the sense of intuition than to pure cognition (15b). (15) As becomes clear from these examples, the comparable corpus supplies corroborating evidence for the basic meanings of the verb uncovered through the analysis of the parallel corpus. Moreover, the divergent frequencies found in the former accentuate the crosslinguistic variety, illuminating and highlighting the semantic specializations which the verbs have experienced in each language separately: emotional perception in Spanish, cognitive perception in French and auditory perception in Italian. Nevertheless, the assignment of one of these categories to the verb is not always straightforward, which explains the presence of the category coder disagreement in Table 5 above. The next section focuses on these non-classifiable occurrences of the verb.
Towards a fine-grained semantic profile
As shown in Table 5 , a striking difference between the data extracted from the parallel corpus and those derived from the comparable corpus is the addition in the latter of a category coder disagreement, comprising all instances of the verb resistant to agreed classification. In example (26a) it is not obvious whether the verb conveys the meaning of a physical perception of touch or a more indirect perception implying a cognitive deduction equivalent to 'he realized that he was hurting her'. The same type of creativity -introduced consciously or not by the speaker -appears in (26b), where the verb can be interpreted at first glance as a metaphorical use of taste by the presence of the noun phrase el sabor a mala leche. Nonetheless, at the same time the expression estar de mala leche refers to a particular state of mind, viz. the bad mood of the speaker, whereby a shade of subjectivity is added to the sen-tence. Moreover, by adding the prepositional phrase en mi propia voz, the speaker also hints at the auditory sense possibly conveyed by sentir. Without elaborating on these examples, it is clear that in (27) the specific copulative use of the French verb possibly favors metaphorical extensions of the olfactory meaning in the cognitive direction. Similarly, it is not clear whether the Italian verb in (28) refers to a specific auditory perception ('to hear the heartbeats'), to a general corporal perception, or, if a metaphorical interpretation of the sentence where the heart denotes the city center, induces the more cognitive meaning of 'to sense/comprehend/know that city center'. As the examples above suggest, rather than clearly delimited categories, the comparable corpus points to the necessity of an analysis in terms of continuity with clear occurrences of a meaning A gradually turning into clear occurrences of a meaning B and a range of occurrences situated somewhere between these prototypes. It is precisely these hazy boundaries between the categories that account for the coder disagreement.
Conclusions
By way of conclusion, with respect to the first question of how we can interpret the frequency differences between the three languages, it became clear that the comparable corpus provides corroborating evidence for the semantic clusters of the verb discovered through the analysis of the parallel corpus. Furthermore, the divergent frequencies highlight the crosslinguistic variety, portraying the semantic specialization the verb has experienced in each language separately. In other words, the comparable corpus not only plays a confirmatory role but also, and mainly, a specification role, refining the outcome of the previous analyses.
Secondly, a closer look at the cases of coder disagreement revealed that this category embraces a whole gamut of ambiguous, creative uses of the verb situated somewhere in between the principal meanings, for which neither the dictionary nor the parallel corpus can account. As a consequence, the existence of such a category calls into question the idea of clearly delimited, discreet senses as suggested by the lexicographic approach and the parallel corpus. The principal merit of the comparable corpus thus consists in the visualization of those fuzzy boundaries and transitions between the categories, which turn out to be very fertile areas for the generation of creative, metaphorical uses of the verb.
General conclusions
To sum up, this study on the degree of semantic equivalence of the cognate verbs sentir(e) in Spanish, French and Italian allows us to claim a number of achievements situated at different levels. In the first place, it provides further insight into the semantics of perception verbs in the Romance languages. It has been shown that sentir(e), formerly treated as an outsider of this verbal category and thus rarely the subject of a thorough analysis, also displays a rich semantic profile, commensurable with the dominant verbs of visual and auditory perception. At the most basic level, the article further illustrates the importance of a well thought-out methodology to facilitate semantic description. Using mutual correspondence analysis on translation data has allowed us to better define the possible meanings conveyed by the verbs in Spanish, French and Italian. Next, we have been able to draw a clearer picture of the principal equivalences and differences by complementing the translation corpus with a comparable corpus. This has allowed us to quantify the presence of the meanings in each language and the continuum between them. The contexts observed in our corpus extend from meanings of direct physical perception (including various modalities of percep-tion), past cognitive perception, to more subjective and emotional values, albeit in different degrees in the three languages.
The twofold case study also contributes to the theory of crosslinguistic equivalence, which has rarely focused on one very complex element in three related languages. The analysis confirms the generally accepted belief that perfect synonymy does not exist (cf. among others Lyons 1968; Lewandowska-Tomaszcyk 1999; Altenberg and Granger 2002) , but in addition points towards the clusters of meanings that clearly dominate the semantics of the verb in each language. As a member of the category of perception verbs, sentir(e) confirms its status of displaying complex but interesting patterns of polysemy that show both crosslinguistic regularities and language specific traits. French sentir most dominantlybut certainly not exclusively -covers the field of cognitive (but often intuitive) perception, meaning 'to think' or sometimes even 'to know'. Spanish, on the other hand, has strongly developed the subjective pole of the verb, being the sole language where sentir has undergone a grammaticalization pattern in the sense of 'being sorry'.
Finally, Italian seems to be the language where sentire most clearly belongs to the category of perception verbs, referring in the vast majority of the cases to auditory perception. As such, Italian sentire can hardly be defined as a perception verb referring to an inferior modality. Rather, being semantically closer to Spanish oír/escuchar and French entendre/écouter 'to hear'/'to listen', it enters the domain of the dominant perception modalities, as opposed to its French and Spanish cognates. The present study thus gives clear support to the sense modality hierarchy: sight > hearing > other modalities (Viberg 1984 (Viberg , 2001 Evans and Wilkins 2000) . The auditory meaning has also been identified as being at the basis of the grammaticalization of the verb in the interjection senti 'listen'. To conclude, both grammaticalization patterns in Spanish and in Italian confirm Viberg's (1999) conclusion that grammaticalization can drive cognates apart semantically.
